J o h n A r t h u r S h e r c l i f f was b o rn an d b re d in Eccles, M a n c h e ste r, the y o u n g e st of a fam ily of th re e . H is fath er, W illiam Shercliff, was a teach er of g e o g rap h y , to g e th e r w ith som e physics and m ath e m a tic s, at Eccles G ra m m a r School; A r th u r 's lifelong in te re st in the ap p licatio n of m a th e m atics to p ractical p ro b le m s of science and e n g in e e rin g ow ed m u ch to his fa th e r's influence d u rin g his early years. H is m o th e r, M a rio n P rin ce S h ercliff (nee H o u lt), w as also a qualified tea c h e r w ith a keen in te rest in the h u m a n itie s and lite ra tu re , an in te re st th a t co m p le m e n ted the m ore p ractical skills of h e r h u sb a n d , and p ro v id e d a stim u la tin g and liberal e n v iro n m e n t for the flow ering of n a tu ra l talen ts.
A rth u r displayed these n a tu ra l tale n ts at an early stage. H e a tte n d e d M o n to n G re e n C ou n cil School, and in 1938 w on a scholarship to M a n c h e ste r G ra m m a r School, w here he rem ain ed till 1945. A t the o u tb re a k of w ar the school was briefly ev acuated to B lackpool; A rth u r rec o rd e d in a lette r fro m B lackpool 'I t 's ro tte n having no relatives w ith y o u ' and he fu rth e r m ain ta in e d th a t th e 3d th en ch arg ed on th e m in iatu re railw ay was a fraud! A rth u r sp e n t tw o years at M .G .S . on the Classical side, follow ed by tw o years on the Science side w here he cam e u n d e r the influence of the great tea c h e r H . A. F ield. A fter achieving nin e d istin ctio n s in the School C ertificate of 1942 he sp en t th ree years in the m ath em atical sixth form , w here, according to his ow n notes of th a t perio d , he was ta u g h t by F. L. H eyw ood and H . G . M au g h am , 'tw o ab solutely o u tsta n d in g teachers w ho instilled know ledge and h ab its o f th o u g h t th a t w ould prove good for a life tim e '. T h e y certainly p ro v ed good for the H ig h e r School C ertificate w hich A rth u r took in 1944 w ith five m ore d istin ctio n s in double m ath e m a tic s and physics, th ere b y w in n in g S tate and C o u n ty S c h o lar ships. H e th en w ent on to w in an O p en S ch o larsh ip to T rin ity College, C a m b rid g e , in the e x a m in atio n of M a rc h 1945, a n d cam e u p to C a m b rid g e in O c to b e r of th a t year. A le tte r fro m F. L . H ey w o o d to A r th u r 's fath e r survives fro m th a t p eriod; it reads, 'Y o u r y o u n g m an ow es less to m e th a n any one else in th e class. H e is su p re m e ly gifted (in m u sic also fro m w h at I h e a rd last n ig h t) and is m o d est e n o u g h to follow every lead and w ork as h a rd as his fellow s. W h a t m o re can one ask? E a r l y s c i e n t i f i c c a r e e r A r th u r 's u n d e rg ra d u a te career at C a m b rid g e w as equally d is tin g u ish ed . H e read for th e E n g in e e rin g T rip o s , a n d at th e end of his first year w on th e P ercy P e m b e rto n P rize w h ich is aw ard ed an n u ally to the 'T r in ity u n d e rg ra d u a te w ho has m o st d istin g u ish e d h im se lf in his stu d ies d u rin g his first year of re sid e n c e '. H e d uly achieved a F irs t in P a rt I in 1947 and w as aw ard ed th e R ex M o ir P rize as th e c a n d id a te w ho a c q u itte d h im se lf 'w ith the g rea test d istin c tio n in th a t e x a m in a tio n '. H e sp e n t th e su m m e r of 1947 at R. V. S o u th w e ll's s u m m e r school on relaxation m eth o d s, no d o u b t a m isn o m er as far as th e w ork w as co n cern ed , and he sp e n t som e tim e also at R .A .F . F a rn b o ro u g h . H e th e n re tu rn e d to C a m b rid g e to take a fu rth e r F irs t in P a rt II E n g in e erin g , specializing in aero n au tics. A m ong o th e r activities, in c lu d in g choral singing, he g ain ed a h alf-B lu e at lacrosse, p a rtic ip a tin g in the d efeat of th e 'o th e r p lac e ' on tw o occasions, and he w as also P re sid e n t o f th e C a m b rid g e U n iv e rsity C o n g reg atio n al S ociety, a F ello w sh ip th a t he g reatly valued th ro u g h o u t his life, and w ith w h o m in later years he w o u ld m eet for m o u n ta in e e rin g reu n io n s in the P e n n in es, the L ake D is tric t and N o rth W ales.
A fter g ra d u a tio n in 1948 S hercliff was aw ard ed th e Jo sep h H o d g es C ho ate M em o rial F ello w sh ip , w h ich e n ab led h im to stu d y for one year at H a rv a rd in th e G ra d u a te School of A rts and S ciences w here he took a M a s te r's degree (S .M .) in 1949. A t H a rv a rd he e n c o u n te re d one of the earliest c o m p u te rs in th e shape of th e H a rv a rd M a rk I, w h ich he d e scrib ed as 'B ab b ag e's d ream realised '. T h e re also he m et L . B rillouin and R. V on M ises, w ho stim u la te d and e n co u rag ed th e m ath em atical a p p ro a c h to e n g in eerin g p ro b le m s th a t cam e so n a tu ra lly to S hercliff in later years.
H e re tu rn e d to E n g la n d to sp e n d tw o years as a g rad u a te ap p re n tic e w ith A. V. Roe & Co. L td in M a n c h e ste r, w here, w ith c h aracteristic d o w n -to -e a rth realism , he later recalled th e 'p lu m b in g ' side of the w o rk -fitting pipes to g e th e r in the w ings of the early A vro V ulcan aircraft. S h ercliff's first tw o p u b lic a tio n s (1 ,2 )* are rep o rts on 'T h e o ry and tests on an air ejector for d e -ic in g ' and (significantly) M echanical c o m p u ta tio n and aero -e n g in e e rin g .
In 1951 he re tu rn e d to C a m b rid g e to u n d e rta k e research to w ard s the P h .D ., u n d e r W . R. H a w th o rn e , in liq u id m etal m a g n e to h y d ro d y n a m ic s u n d e r an A .E .R .E . H arw ell rese a rc h c o n tra c t. M a g n e to h y d ro d y n a m ic s (M H D ) was th e n in its infancy, certain ly as far as en g in e e rin g a p p li catio n s w ere c o n c ern e d , an d it w as th is aspect of th e su b je c t th a t S h ercliff was d e stin e d to d o m in a te d u rin g th e g rea t d e v e lo p m en t o f the su b ject in th e late 1950s a n d th e 1960s. A m ajo r influence on S hercliff d u rin g his early research es in M H D was W . M u rg a tro y d , w ho in tro d u c e d h im n o t only to M H D , b u t also to n u c le a r e n g in e e rin g gen erally and to p ro b le m s of irre v ersib le th e rm o d y n a m ic s. H e was also m u c h influenced by G . K . B atch elo r, F .R .S ., w hose 1950 p a p e r ( Soc. Lond. A 201, 405) had stim u la te d in te re st in th e p ro b le m of m a g n e to h y d ro d y n a m ic tu rb u le n ce ; th e co m m o n in te re st in M H D b etw een th e F a c u ltie s of E n g in e erin g and M a th e m a tic s later led S h ercliff to p re se n t an an n u a l course of lectu res (19 5 8 -6 3 ) on m a g n e to h y d ro d y n a m ic s w ith in P a rt I I I of th e M a th e m atic a l T rip o s . W ith in his first year of research S hercliff h ad co m p le te d his first p a p e r (3) in M H D on 'S teady m o tio n of c o n d u c tin g fluids in pipes u n d e r tra n sv e rse m ag n etic field s' and h ad s u b m itte d it for p u b lic a tio n to Proc. Camb. phil. Soc. T h e only p rev io u s w ork on th is to p ic of any no te had b een th a t of H a rtm a n n & L a z aru s ( MMeddr 15, w ho h ad stu d ie d th e effect of a tra n sv e rse m ag n etic field on flow of a c o n d u c tin g fluid in a tw o -d im e n sio n a l ch an n el, and had discovered the b o u n d a ry -la y e r c h a ra c te r of th is flow at hig h M . S hercliff stu d ie d the effects of th e side w alls of a rec tan g u la r ch an n el and fo u n d th a t b o u n d a ry layers a p p e ar on these also; th is was an im p o rta n t discovery because it is these side-w all layers (or S hercliff layers as th ey are now called) th a t are of d o m in a n t im p o rta n c e in th e relation b etw een volum e-flux and p re s sure g ra d ie n t for such a flow. T h is is because the th ickness of th e Shercliff layers is of o rd e r M~^, i.e. a factor layers. S h ercliff's so lu tio n gave rem ark ab ly good a g reem en t w ith e x p e ri m en tal resu lts of H a rtm a n n & L azaru s, and m u st rep re sen t one of the earliest p o in ts of c o n ta c t b etw een th eo ry and e x p e rim e n t in the h isto ry of a su b ject th a t has no t been n o ted fo r such contact.
F ro m a practical p o in t of view , different co m b in atio n s of applied m ag n etic and electric fields m ay be used to pro v id e electrom agnetic p u m p s or g e n erato rs or flow m eters; and it was to the last of these ap p licatio n s th a t S hercliff devoted m o st a tte n tio n d u rin g the m id-1950s. T h e p rin c ip le of the electro m ag n etic flow m eter h ad been recognized by M . F arad ay , F .R .S ., w ho (as S hercliff delig h ted to tell his P a rt I I I M H D class in the late 1950s) had unsuccessfully a tte m p te d to m easure the p o ten tia l difference in d u ced by the flow of the river T h a m e s across the E a r th 's m agnetic field, w ith a view to d ed u cin g the flow rate. As S hercliff h im self said in the preface to his book (19) on the subject of 'th e theo ry of electro m ag n etic flow m e a su re m e n t': 'As m ag n e to h y d ro d y n a m ic devices go, the flow m eter m ay ap p ear a little unglam o ro u s, b u t it is at least the one w hich has the longest reco rd of useful service in m any areas of science and e n g in e e rin g '. G la m o u r was the last th in g th a t S h ercliff looked for in his w ork; and yet in the p rac tic a litie s of th e flow m eter p ro b le m he fo u n d a field in w hich his m ath e m a tic a l a n d ex p e rim e n tal skills fo u n d elegant ex p ressio n , and th e book (19) th a t em e rg ed as th e c u lm in a tio n and d istillatio n of his series of p a p e rs on e le c tro m ag n e tic flow m eters (4-12) is a m in o r classic of ex p o sitio n , full o f in sig h t and sh rew d c o m m o n sense, w hich can still be read w ith p leasu re and p ro fit, d e sp ite th e c o n sid e rab le su b se q u e n t d e v e lo p m en t of th e su b je c t w ith th e passage o f tim e. E le ctro m a g n e tic te c h n iq u e s for flow m e a su re m e n t had b een used for m any years in a n u m b e r of co n tex ts invo lving fluids o f m o d era te electrical c o n d u c tiv ity , p a rtic u la rly for th e m e a su re m e n t of ocean c u rre n ts via th e p rin c ip le envisaged by F arad ay , and for th e n o n -in tru s iv e m e a su re m e n t of blood flow in h u m a n a rteries. A new field th a t e m erg ed in th e p o stw a r years, how ever, was stim u la te d by th e use of liq u id m etals (p artic u la rly liq u id so d iu m ) in th e p rim a ry cooling c irc u its of fa s t-b re e d e r reacto rs. T h e full co m p licatio n s of m ag n e to h y d ro d y n a m ic s are p re s e n t w h e n a liq u id m etal flows th ro u g h an e le c tro m ag n e tic flo w m eter-p a rtic u la rly th e L o re n tz force th a t reacts back u p o n th e fluid d y n a m ic s-a n d it is largely d ue to S h e rcliff's efforts o f the 1950s th a t we have a good u n d e rs ta n d in g of th e o p e ra tio n of these devices in th e liq u id m etal co n tex t. S hercliff took his P h .D . degree at C a m b rid g e in 1955, and in th e sam e year was m a rrie d to D a p h n e M a rg a re t L lew ellyn in E m m a n u e l C o n g re gational C h u rc h , C a m b rid g e , w here they h ad m et in th e ir s tu d e n t days. F ro m 1954 to 1957 he was a d e m o n s tra to r in the E n g in e erin g L a b o ra to ry , and in 1957 was a p p o in te d to a U n iv e rsity L e c tu re sh ip , a p o st th a t he held un til 1964. In 1958 he was elected to a F ello w sh ip of T r in ity C ollege, w h ere he becam e a D ire c to r of S tu d ie s in E n g in e erin g . H e was a p o p u la r le c tu re r and su p e rv iso r, w ith a g reat zest for his su bject, and a great w it and good h u m o u r th a t n ever failed to engage his audience. In 1958 he w ro te an a m u sin g article for th e C a m b rid g e U n iv e rsity E n g in e erin g 'O ne th in g is m ade clear at th e ou tset. It is positive th a t w ork is to be got o u t of y o u r system . T h is th em e is e lab o rated w ith the aid of Q ys and IT 's p reced ed by w h at a p p ear to be holes from m in ia tu re violin bellies, som etim es transfixed by a circle so as to resem ble u p ended, w ro u g h t iro n w o rk L o n d o n T ra n s p o rt signs. L ittle d 's so m e tim es invade the scene, b u t can be stru ck ou t w hen they a p p ear as a com m on factor. O ne resu lt of th is is that^>dt>, d and the o th er p e rm u ta tio n s are m ore or less in terch an g eab le, p ro v id ed one keeps a sp are change of sign h a n d y as the an sw er d raw s n ear. S tatistical a p p raisal soon show s th a t tak in g logs to th e base e in every th ird c a lc u la tio n has a h ig h chance of success . . .'
In 1955 th e R oyal S ociety h eld a d iscu ssio n m eetin g on m ag n e to h y d ro d y n a m ic s, to w h ich S hercliff c o n trib u te d a p a p e r (7) 'Som e e n g in e e rin g a p p lic atio n s of m a g n e to -h y d ro d y n a m ic s '. (T h e h y p h e n was ev id e n tly in se rte d by a sc ru p u lo u s ed ito r; p e rh a p s h y d ro -d y n a m ic s was once h y p h e n a te d also!) O th e r p a rtic ip a n ts at th is m ee tin g in clu d e d S ir E d w a rd B u llard , F .R .S ., H . A lfven, B. L e h n e rt, V. C. A. F e rra ro , T . G . C ow ling, F .R .S ., S. C h a n d ra se k h a r, F .R .S ., all fro m th e geophysical or astro p h y sic a l side, an d also R. H id e, W . M a rsh a ll and W . B. T h o m p s o n fro m A .E .R .E ., H arw ell. S hercliff deliv ered th e only p a p e r involving ex p licitly e n g in e e rin g a p p lic atio n s o f M H D , a significant in d icatio n of th e sta tu s th a t he already enjoyed, and of th e role th a t he w ould c o n tin u e to play. H e confined h im se lf to a d iscu ssio n o f the flow m eter p ro b lem , b u t it is in te re stin g to no te his final rem arks: 'In co n clusion, it sh o u ld be ad d ed th a t th e re are o th e r ap p licatio n s of m ag n e to h y d ro d y n a m ic s in en g in e e rin g . T w o exam ples are th e s tirrin g of m o lten m etal in eddy c u rre n t in d u c tio n fu rn aces and the m o tio n of liq u id m etal b ru sh e s in high c u rre n t electrical m a c h in e ry .' S hercliff was 20 years ahead of his tim e in reco g n izin g the m a g n e to h y d ro d y n a m ic c h a ra c te r of these p ro b lem s, w h ich only in th e m id -1 9 7 0 s b egan to a ttra c t serious th eo retical and ex p e rim e n tal inv estig atio n .
A c h a ra c te ristic featu re of S h ercliff's w ork was to seek sim plicity th ro u g h g en erality, a tra it th a t becam e ev id en t in his first v e n tu re into gas dy n am ics (13), 'Som e generalizatio n s in steady o n e-d im en sio n al gas d y n a m ic s', in w hich he show ed the sim plification th a t could resu lt from tre a tin g a sin g le-p h ase fluid o r a m ix tu re of fluids in e q u ilib riu m w ith o u t any specific assu m p tio n c o n c ern in g an e q u a tio n of state. T h is ap proach was readily adap tab le to th e p ro b le m of o n e-d im en sio n al flow of e le c tri cally c o n d u c tin g gases in tra n sv e rse m agnetic fields, a p ro b lem th at excited g reat in te re st in the late 1950s as a n a tu ra l ex ten tio n of in co m p ressib le m ag n e to h y d ro d y n a m ic s. S hercliff w rote tw o definitive p ap ers in this field (16, 17), th e first of these being on flow in a p u rely tran sv erse field and p re se n te d at the In te rn a tio n a l U n io n of T h e o retic a l and A pplied M echanics ( IU T A M ) S y m p o siu m on M ag netofluid D y n am ics at W illiam sb u rg , V irginia, in Jan u ary 1960, one of the first tru ly c o m p re hensive and in te rn atio n a l m eetings on M H D . T h e second p ap er c o n siders the effect of a m agnetic field w ith c o m p o n e n t in th e flow d irection, and includes an exhaustive tre a tm e n t of shock waves in the presence of a field ob liq u e to the wave. A lth o u g h th ere was w idespread activity in the field of m ag n etogasdynam ic (M G D ) shock waves, S h ercliff's p a rticu la r c o n trib u tio n p ro v id ed a rem arkably clear p ictu re of the categories of tra n sitio n p e rm itte d by the overall conservation eq u atio n s. D esp ite this w ork, h ow ever, S h ercliff was aw are of th e slig h tly academ ic n a tu re of th is k in d of w ork, and in d ee d he so u n d e d a w a rn in g in a p a p e r (15) to th e R oyal A e ro n a u tica l S ociety in 1959: 'It sh o u ld be clear th a t m ag n e to g asd y n am ics is sufficiently in te re stin g and p o te n tia lly useful to w a rra n t fu rth e r stu d ie s of its ap p lic atio n to ae ro n a u tic s, b u t it is n ecessary to stress th e necessity of ch o o sin g realistic m a g n itu d e s. M a n y of th e in te re stin g p h e n o m e n a w h ich o c c u r in a stro p h y sic a l o r th e rm o n u c le a r m a g n e to h y d ro d y n a m ic s do n o t a p p e ar in a e ro n a u tic a l situ a tio n s because th e electrical c o n d u c tiv ity is n o t h ig h e n o u g h .' T h is w a rn in g d id n o th in g to p re v e n t th e e x tra o rd in a ry w o rld -w id e ex p lo sio n of research activity in p ro b le m s of M H D and M G D in th e early 1960s, m u ch of it of a sterile n a tu re ; b u t it p e rh a p s ex p lain s S h ercliff's ow n relu c ta n c e to be d raw n f u rth e r in to p ro b le m s of M G D , a n d his re tu rn in 1961 to th e m o re p ractical and p ro m isin g field of liq u id m etal M H D . H is ow n e x p e rim e n ts w ith m e rc u ry w ere no d o u b t an im p o rta n t facto r in th is choice: S h ercliff liked to see his fluids in m o tio n and to d escrib e th e effect of th e L o re n tz forces in stro n g ly visual term s.
T h is visual urge, and a n a tu ra l in tu itio n in th e design of sim ple e x p e rim e n ts w ith m erc u ry , led to one of S h ercliff's m o st m em o rab le c re a tio n s, th e film (23) 'M a g n e to h y d ro d y n a m ic s ' p ro d u c e d as one o f a series u n d e r th e U .S . N a tio n a l C o m m itte e on F lu id M ech an ics F ilm s in 1965. T h is film closely reflects th e g eneral p h ilo so p h y e sp o u sed in S h e rcliff's w ell-k n o w n Textbook of magnetohydrodynam ics p u b lish e d in th e sam e year by P e rg am o n P ress: th e e m p h asis w as on the rotationality of th e L o re n tz force, and on its c o n se q u e n t ab ility e ith e r to su p p re ss v o rtic ity or to gen erate v o rtic ity , d e p e n d in g on th e relative o rie n ta tio n of m ag n etic field and flow. T h e se effects w ere clearly d e m o n stra te d in th e film , as w as also th e redistribution of v o rtic ity th a t o ccurs in th e H a rtm a n n flow p ro b le m . T h e film is also n o tab le for its a tte m p t to d e m o n stra te A lfven w aves b o th th ro u g h an ing en io u s feedback m ec h a n ism in a seq u en ce of c u rre n t loops, sim u latin g a p erfectly c o n d u c tin g fluid, and th ro u g h p ro p ag a tio n of a p u lsed c u rre n t th ro u g h an a n n u la r tank co n ta in in g N a K . T h is was a m o d ification of an earlier e x p e rim e n t c arried o u t in C a m b rid g e by S h ercliff's research stu d e n t, A. Ja m e so n , and p u b lish e d in 1964 (jf. Fluid M ech. 19, 513).
Biographical Memoirs
U n i v e r s i t y o f W a r w i c k , [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] In 1964 S hercliff was ap p o in te d F o u n d in g P ro fesso r of E n g in e erin g Science at th e new U n iv e rsity of W arw ick, and H ead of the D e p a rtm e n t of E n g in e erin g . T w o of his research stu d e n ts at the tim e of his m ove to W arw ick w ere M . K . B evir (now at C u lh am ) and J. C. R. H u n t (now R ead er at C a m b rid g e U n iv e rsity ) w ho recall well the novelty and ex citem en t of the situation: M ike B evir w rites as follows:
'W h e n b e in g fo rm ally in te rv ie w e d by A r th u r at W arw ick ju s t b e fo re going, th e re w ere th re e b u ild e r s ' h u ts on th e site-tw o w ith b u ild e rs an d one w ith p ro fe sso rs h irin g staff. A r th u r h ad ju s t had a good lu n ch , p o ssib ly so fte n in g up th e local b u sin e ssm e n o r som e su ch activ ity , an d , w aving an expansive h a n d a ro u n d the m u db e s p a tte re d b u ild in g site, he said " W h a te v e r else w e do n o t have, we do have m o n e y ''. T h is claim alm o st backfired later on w h en I had d o n e som e th e o ry on flo w m eters and w a n te d to s ta rt e x p e rim e n ts, since ju s t at th a t tim e it a p p e a re d th a t th e U G C h ad done its sum s w ro n g and w ere even th re a te n in g n o t to h o n o u r c o m m itm e n ts alread y tak en on. So I was sen t aw ay to do m o re th eo ry , w hich actu ally tu rn e d o u t to be m u c h m o re successful th a n th e first a tte m p t. 'T h e M H D g ro u p at th a t tim e c o n sisted o f C h ris A lty, new ly a p p o in te d as a le c tu re r, a n d fo u r research stu d e n ts: Ju lia n H u n t, w ho h ad alread y b e e n th e re a year befo re th e fo rm al s ta rt and w ho had set u p an e x p e rim e n t w ith m e rc u ry d u c t flow in a m ag n etic field in lab o ra to ry space len t by a local firm ; D a v id M alco lm (from S ask ato o n ), w ho w as m e a su rin g m e rc u ry flows w ith h o t w ire a n e m o m ete rs, p u rc h a se d ab ro a d and often b ro k en by cu sto m s officials ex am in in g th e stra n g e c o n te n ts o f the parcels; Bill B olton, m y se lf and o u r tec h n icia n A lf W eb b .
'Bill B olton sh a re d an office w ith m e and, as far as I rem e m b e r, was tack lin g a n n u la r a x isy m m etric flow in radial m ag n etic fields in m e rc u ry . T h e th re e of us w ho h ad ju s t sta rte d w en t th ro u g h A r th u r 's boo k on M H D w ith h im , in clu d in g th e q u e stio n s at the end of w hich w ere alm ost sufficient for a P h .D . thesis by them selves. L a te r on we b u ilt th e m erc u ry g ro tto , a 30' x 10' x 8' or so plastic room w ith 5 cubicles co n ta in in g v arious ty p es of D .C . m ag n et and a m erc u ry d istrib u tio n system , air e x tra cto rs, etc. etc. I t was d esigned as an M H D m erc u ry facility b u t n ev er really fully used since th ere w ere n o t en o u g h of us to do so.
'. . . I su p p o se m y final c o m m e n t is th a t I n ever really th o u g h t of A rth u r so m u c h as an eng in eer, i.e. p rim a rily in te rested in devising or d esig n in g gadgets, b u t ra th e r as a tea c h e r w hich, given his fam ily b a c k g ro u n d , w ould be u n d e rs ta n d a b le .'
T h e reference to S h ercliff's in te rac tio n w ith th e local b u sin essm en in the above is n o t w ith o u t significance, for it is a fact th a t the U n iv e rsity and th e School of E n g in e erin g Science at W arw ick w ere generously en do w ed by in d u stry , w ith co n seq u en tial benefits for the rap id expansion of th e School p a rticu la rly in the area of autom otive, control and p ro d u c tio n en g ineering. S hercliff w as active in p ro m o tin g in d u stria l links from th e o u tse t, n o t least th ro u g h the a p p o in tm e n t of v isiting 'associate p ro fe sso rs' from in d u stry , to help b o th w ith lectu rin g and w ith the d irectio n of research pro jects o rie n ted to w ards in d u stry .
It was n a tu ra l th a t S hercliff sh o u ld be p reo c c u p ie d in his early years at W arw ick w ith th e d e v e lo p m en t of a so u n d and flexible degree co u rse in en g in e e rin g science, and w ith th e u n d e rly in g p rin c ip le s of an e n g in e e rin g e d u catio n . It sh o u ld p e rh a p s be said th a t his view s in these m a tte rs w ere by no m ean s u niversally accep ted , p a rtic u la rly at C a m b rid g e w here S hercliff had e
based on so u n d know ledge and an active im a g in a tio n .' S hercliff was p e rh a p s idealistic in his aim s and in his estim ate of the capabilities of the average s tu d e n t of en g in eerin g ; b u t it was n ev erth eless on these p rin c ip le s th a t he d eveloped th e W arw ick course, and in a m a n n e r th a t allow ed s tu d e n ts c o n sid erab le flexibility in th e choice of course c o m b in a tio n s w ith in th e fields of m ath e m a tic s, physics, e n g in e e r ing and c o m p u te r science.
S h ercliff's a ttitu d e to m ath e m a tic s for stu d e n ts of en g in e e rin g was set ou t after a decade of experience at W arw ick in a p a p e r (43) p u b lish e d in th e Bulletin of the Institute of M athem atics and its , in w hich he posed the q u e stio n 'C an m ath e m a tic s fo rm th e h e a rt of the e n g in e e r ing c u rric u lu m ? ' A gain the idealism shines th ro u g h : 'F o r th e E n g in e er m ath e m a tic s sh o u ld becom e sy n o n y m o u s w ith the o rd ere d s tru c tu re of the physical w orld, the m astery of w hich enables him to b e n d it to his wi in creatin g new system s and devices. M a th e m atic s th en the h e a rt of the c u rric u lu m .' A n d yet the idealism is te m p e re d by realism in his estim ate of the e n g in eerin g s tu d e n t's a ttitu d e to m ath em atics: 'H e is generally a " d o e r" , m o tiv ated to achieve a useful o utcom e, and is unlikely to be im p ressed by assertions (tacit or otherw ise) th a t c e rtain know ledge is good for his soul or is p a rt of m an k in d s in tellectual heritag e, or Y * e need to find the M a th e m atic s D e p a rtm e n t so m e th in g to do! H e will w ant to see the relevance of th e m aterial to eng in eerin g activities. In M ay 1967 S h ercliff sp e n t tw o w eeks in th e U .S .S .R . as a g u est of the A cad em y of S ciences, v isitin g M oscow , L e n in g ra d a n d Riga. In R iga he v isited th e fam ous M H D lab o ra to ry , and m et O . L ielau sis, H . B ranover, A. T s in o b e r an d o th e rs, all w e ll-k n o w n fo r th e ir e x p e rim e n ta l w ork on M H D d u c t flow. It was d u rin g th is visit th a t he e n c o u n te re d w h at is now k n o w n as th e 'w e ld -p o o l' p ro b le m , w h ich had b een briefly discu ssed by V. N . Z h ig u le v in th e R u ssian lite ra tu re in 1960. T h is is the p ro b le m of th e fluid flow th a t arises w h e n a large electric c u rre n t e n te rs a b o d y of c o n d u c tin g liq u id at a m o re or less c o n c e n tra te d p o in t. T h e c u rre n t sp re a d s o u t radially in to th e fluid an d in te rac ts w ith its self-m ag n etic field to p ro d u c e a L o re n tz force w h ich drives th e fluid m o tio n . S h ercliff an alysed th is process in a b rillia n t p a p e r (30), w h ich ru th le ssly elim in a te d irre le v a n t c o m p lic a tio n s (associated for exam ple w ith b o u n d a ry shape a n d finite d im e n sio n of th e c u rre n t source), and focused a tte n tio n on the key fea tu re of th e p ro b le m th a t m akes it one o f novel fluid m echanical in terest: again th e rotation ality of th e L o re n tz force, and th e associated g e n e ra tio n of v o rtic ity in th e fluid. S h ercliff fo u n d th e relev an t (inviscid) sim ilarity so lu tio n d e scrib in g a je t-ty p e flow away fro m the b o u n d a ry . T h e re are m an y v a ria tio n s on th is p ro b le m th a t have been the subject of extensive research es by o th ers; b u t it w as typical of S hercliff th a t he sh o u ld be c o n te n t to set o u t the p rin c ip le s of th e p ro b le m and the essential c h a ra c te r of the so lu tio n in a single definitive p ap er, and th en m ove on to o th e r th in g s.
T h is w ork was c o m p leted d u rin g a term of sabbatical leave at C altech in 1968, a refresh in g b reak from th e b u rd e n s of office at W arw ick. A second im p o rta n t p a p e r (28) e m erg ed fro m th is visit c o n c ern in g the a n iso tro p ic c h a ra c te r of the surface w aves on a layer of fluid c o n ta in in g a h o riz o n tal m ag n etic field and c u rre n t, the wave p ro p ag a tio n speed being d e p e n d e n t on th e angle b etw een the wave crests and the c u rre n t vector. S hercliff gave a b eau tifu lly sim ple analysis of th e p ro b le m , and p o in te d o u t th e analogy th a t could be d raw n w ith the m ore com plex p ro b lem of m ag n eto aco u stic waves.
T h e p o w er of analogy appealed to S h ercliff's versatile m in d , and he was to em phasize this pow er at a later date (42) in a c o n trib u tio n to the 2nd B atsheva S em in ar on M H D an d T u rb u le n c e , a trien n ial m eeting organized by H . B ranover follow ing his em ig ratio n from the Soviet U n io n to Israel. S hercliff a tte n d ed th e first th re e of these sem inars (1975, 1978 and 1981) and indeed did m u ch to help establish these m eetings as a recognized in te rn atio n a l fo ru m for eng in eerin g m ag n eto h y d ro d y n am ics. H is co n clu d in g rem arks in the p a p e r (42) delivered to the 2nd S em in ar w ere p articu la rly revealing:
'It sh o u ld now be clear th a t analogies w ith in M H D and betw een M H D and o th e r subjects, p a rticu larly fluid m echanics, are well w o rth p u rsu in g in the search for u n d e rsta n d in g and progress at all levels, w h e th e r in elem en tary pedagogy or at the research fro n tier. a t b e tw e en to a n d B) In 1971 S hercliff (w ith J u lia n H u n t as c o -a u th o r) p u b lis h e d a review (32) of 'M a g n e to h y d ro d y n a m ic s at h ig h H a rtm a n n n u m b e r in Annual R eview of F luid M e c h a n i c s , in w h ich th e a c cu m u la te d exp erien ce o tw e n ty years on p ro b le m s involving H a rtm a n n and S h ercliff layers (bot on fluid b o u n d a rie s and, m o re in te restin g ly , in fluid in te rio rs) is c o m p resse d and d istilled in to 25 h ig h ly read ab le pages. T h e re follow ed th re e lean years w ith no research p u b lic a tio n s, c o in cid in g w ith th e p erio d d u rin g w h ich S hercliff w as C h a irm a n of th e S cience F a c u lty at W arw ick. W h ile recogn izing th e im p o rta n c e of such a p o sitio n , one m u st surely reg re t th a t any such a p p o in tm e n t sh o u ld have b een allow ed to su p p re ss th e in tellectu al c reativ ity of w h ich S hercliff was so clearly capable. Is it really in th e b e st in te rests of B ritish science th a t u n iv ersity a d m in istra tiv e b u rd e n s be q u ite so crippling?
E v en w h en th e analogy is in co m p le te (as in th
T h e rem oval of th is p a rtic u la r b u rd e n saw an im m ed iate re tu rn to p ro d u c tiv e research. In a change of field w ith his p a p e r (34) 'Seepage flow in u n co n fin ed a q u ife rs ', a stu d y of flow w ith a free surface in a p o ro u s m e d iu m , S hercliff explains w hy, and u n d e r w h at c irc u m stan c e s, a naive o n e-d im en sio n al th eo ry m ay give resu lts th a t are m u c h m o re accurate th a n m ig h t reasonably be expected. T h e p a p e r in clu d es an exact tre a t m e n t of th e p ro b le m of a h o riz o n tal line source on th e in clin ed base of a p o ro u s m ed iu m , and a H e le -S h a w e x p e rim e n t th a t agrees well w ith th e th eo ry . It also co n tain s a b e a u tifu l p h o to g ra p h of th e free surface in sta b ility th a t occurs w hen th e in clin atio n of the b o u n d a ry is g rea ter th a n ^7t, b u t m akes no a tte m p t to analyse th is p h e n o m e n o n .
In 1976 S hercliff re tu rn e d to th e p ro b le m of A lfven w aves (36), b u t now w ith a view to assessing th e po ssib ility of technological exp lo itatio n in co n n ectio n w ith energy storage. As S hercliff said: 'A th o u g h the A lfven wave has several m an ifestatio n s in astro p h y sics, it is q u ite rem ark ab e how little it has figured in technology since it was first p re d ic te d by A lfv en .' It w as typical of S hercliff to b rin g astro p h y sics dow n to e a rth in th is w ay: he h a d little tim e fo r a stro p h y sia l M H D u n less he co uld see som e p o ssib ility of te rre s tria l ex p lo itatio n ! T h e A lfven w ave is so stro n g ly d issip a te d on len g th -sc a le s o f th e o rd e r a few m e tre s th a t technological e x p lo ita tio n is h e d g e d a b o u t w ith difficulties; S h ercliff a d d re sse d these difficulties and in d ic a te d how in p rin c ip le th ey m ig h t be o vercom e. T h e p a rtic u la r c o m p lic a tio n of th e se co n d ary flow associated w ith th e p r o p a g a tio n of a p u lse d A lfven w ave in a c y lin d ric a l a n n u lu s was tre a te d in d etail in a s u b s e q u e n t p a p e r (39).
In 1977 S h ercliff sp e n t tw o te rm s of sab b atical leave at th e C u lh a m L a b o ra to ry , A b in g d o n , w h ere he becam e in v olved in en g in e e rin g aspects o f th e rm o n u c le a r fu sio n devices. C h ie f am o n g th ese is the p ro b le m of h eat tra n s p o rt a n d fluid flow in th e lith iu m 'b la n k e t' th a t m ay be used b o th for th e b re e d in g of tritiu m , an d for cooling. In th e presen ce o f a stro n g te m p e ra tu re g ra d ie n t, a significant th e rm o e le c tric c u rre n t (p ro p o rtio n a l to th e te m p e ra tu re g ra d ie n t) w ill be g en erated ; equally th e c u rre n t m akes a c o n trib u tio n to th e h e a t flux. T h is com plex of new p h e n o m e n a , in v olving in te ra c tio n b etw een velocity, te m p e ra tu re and m ag n e tic fields, c o n stitu te s th e su b je c t o f th e rm o e le c tric m a g n e to h y d ro d y n am ics (or T E M H D ) , a su b je c t to w h ich S hercliff dev o ted m u ch c o n tin u in g effort over th e nex t six years, and in w h ich he m u st surely be reco g n ized as a p io n ee r. In th e first of th ese p a p e rs (44), he discussed o rd ers of m a g n itu d e for liq u id lith iu m , and show ed th a t the L o re n tz force associated w ith th e rm o e le c tric c u rre n t in te ra c tin g w ith a m ag n etic field of I T co uld g en erate velocities of th e o rd e r of 25 c m s -1 , w hich w ould m ake an im p o rta n t c o n trib u tio n b o th to heat tra n sfe r and to the m ixing of im p u ritie s. H e th en tre a te d b o th o f these effects in detail, first th ro u g h analysis of th e d u c t flow geo m etry , w ith w hich he was already so fam iliar, b u t now w ith the in clu sio n o f a spanw ise te m p e ra tu re g rad ie n t, and secondly th ro u g h analysis of th e effects o f a localized im p u rity , giving a sp h erically sy m m e tric d istrib u tio n o f the th erm o ele ctric pow er S, in the p resen ce of a u n ifo rm te m p e ra tu re g rad ien t; th is c o m b in a tio n drives a m erid io n a l c u rre n t th a t in te rac ts w ith a u n ifo rm m agnetic field to g en erate a zonal flow. S u ch a flow in itself w ould no t be efficient for s tirrin g , b u t as S hercliff p o in ts o u t, it is p ro n e to in stab ilities th a t could greatly a u g m e n t the stirrin g effect. T h e im p licatio n is th a t a m agnetic field and parallel g rad ie n t of te m p e ra tu re can co n sp ire to m ain tain a well m ixed m elt.
W hile at th e C u lh a m L a b o ra to ry in 1977, S hercliff also w orked on the p ro b le m of th e m ag n eto static e q u ilib riu m of a plasm a co n tain ed in a tw odim en sio n al geo m etry by the m agnetic field of external line c u rre n ts. U sin g the h o d o g rap h m eth o d , he found a new fam ily of solutions in w hich the plasm a is confined w ith in a curve, w hich m ay (in lim itin g circu m stan ces) ex h ib it cusps (45). A sim ilar com plex variable tech n iq u e was to prove useful th re e years later, w hen S hercliff tackled a p ro b lem th a t he e n c o u n te re d th ro u g h co n tact w ith R. M o reau and his gro u p at the M a d y la m L a b o ra to ry in G re n o b le , n am ely th e sh a p in g of a c o lu m n of liq u id m etal w ith th e h ig h -fre q u e n c y m ag n etic field associated w ith a.c. c u rre n ts in e x tern al circu its. H ere again, it was no d o u b t a process of reaso n in g by analogy th a t led S h ercliff to th e a p p ro p ria te so lu tio n (51), in w hich th e fluid b o u n d a ry again ex h ib its cusps (in th e lim it of sm all surface ten sio n ).
S h e rcliff's lo n g -sta n d in g in te re st in th e refo rm o f e n g in e e rin g e d u c a tio n led h im to serve for th re e years on th e C o m m itte e of th e E n g in e e rin g P ro fe sso rs' C o nference; th is was d u rin g th e crucial p erio d w hen evidence was b ein g assem b led for the F in n is to n In q u iry in to th e E n g in e e rin g P rofession. D u rin g his tim e at W arw ick his in v o lv em en t in p ro b le m s of b lood flow m e a su re m e n t by e le c tro m ag n e tic te c h n iq u e s led him to serve also as C h a irm a n of th e A dviso ry C o m m itte e to th e C o v e n try A rea H e a lth A u th o rity on IVledical E n g in e erin g , and th e n for a p e rio d as V ic e -C h airm a n of th e A u th o rity itself. A parallel in te re st in th e in terface b etw een art and en g in e e rin g in th e design area led h im to serve also on th e C ou n cil for N a tio n a l A cadem ic A w ards, and on its c o m m ittee for A rt and D esign. R e t u r n t o C a m b r i d g e , [1980] [1981] [1982] [1983] In 1980 S hercliff was elected to th e F ello w sh ip of the Royal S ociety, and alm ost sim u lta n e o u sly to the H o p k in so n and I.C .I . P ro fe sso rsh ip of A p p lied T h e rm o d y n a m ic s at C a m b rid g e , su cceeding his fo rm e r s u p e r visor S ir W illiam H a w th o rn e , F .R .S . A t th e sam e tim e he was re-elected a Fellow of his old college (T rin ity ). H e re tu rn e d to C a m b rid g e w ith his fam ily in A u g u st and set up ho u se in H u n tin g d o n R oad, nex t do o r to S ir H a ro ld and L ad y Jeffreys. A lm ost im m ed iately he was involved in m ajo r plans to refo rm th e C a m b rid g e E n g in e erin g T rip o s , p a rtly in resp o n se to the m ic ro c o m p u te r rev o lu tio n . S adly, ill h e a lth was to in terv en e, and he was un ab le to see th ese plans th ro u g h to co m p letio n .
A lso in 1980 S hercliff accepted a p p o in tm e n t as an A ssociate E d ito r of the Journal of Fluid Mechanics (J F M ),to w h ich c o n trib u to r since its in cep tio n in 1956. T h e 25th an n iv ersary of th e jo u rn a l was celeb rated in M ay 1981 w ith th e p u b lic a tio n of a special 'b irth d a y ' n u m b e r (volum e 106) to w hich each E d ito r c o n trib u te d an article in inform al vein. S h ercliff's 'R eflections of a new e d ito r' (54) pro v id e a valuable in sig h t into his view of his ow n ed ito rial role, and of the likely fu tu re d e v e lo p m en t of the subject. O n the first, he w rote:
'R eferees and po ten tial a u th o rs alike m ay feel the need for a clarification of the editorial positio n on p ap ers on e n g in eerin g fluid m echanics. I can only speak for m yself, b u t essentially I th in k the p o sition is th a t, of course, J F M 's n orm al hig w ritin g m u st apply (and th e ja rg o n -rid d e n , in ep t prose th a t disguises w oolly th o u g h t in so m u c h e n g in e e rin g re p o rtin g m u st be avoided) a n d th a t as well as a c e rtain a m o u n t o f n ovelty, of ad v an cin g th e art, th e p a p e r sh o u ld above all show physical in sig h t. In th e c o n te x t of tru e en g in e e rin g , i.e. d esig n as d istin c t fro m en g in e e rin g science, th is in g re d ie n t is ab so lu tely crucial because it is only th ro u g h b ro ad physical in sig h ts th a t creativ e m a n ip u la tio n of th e physical w o rld , the essential jo b of th e e n g in e e rin g desig n er, becom es p o ssib le .'
A n d on fu tu re d e v e lo p m en ts S h ercliff p re d ic te d and ad v ocated m ore 'active in te rv e n tio n ' in th e c o n tro l of fluid system s. H e w rote: '. . . I have in m in d th e active or interventionist p o stu re th a t th e en g in eer is in cre as ingly a d o p tin g in th e face of cheap m ic ro -c o m p u tin g .... It becom es p o ssible to envisage m u ch m o re in te rv e n tio n in th e o p e ra tio n of physical system s th a n ever b e fo re '. H e goes on to discuss such p o ssibilities as active c o n tro l, via feedback m ech an ism s, of a co m p lia n t b o u n d a ry , and of th e m o re esoteric c o n tro ls available in M H D w here th e en g in eer can 'escape fro m th e fru s tra tin g p o sitio n of b e in g able only to p u sh th e fluid at its edges and instead grab and m an ip u la te it in m id s tre a m '. (H e re he w ro te in th e b lu n t and d ire c t m a n n e r c h a ra c te ristic of his speech.) A nd th e n he says 'E n g in e erin g , or in te rv e n tio n ist, fluid m echanics seem s to be offering endless scope for rew a rd in g in v estigation, w ith rew ards w hich one ho p es will go b e y o n d the intellectu al satisfaction of th e p ra c titio n e r to th e p ro sp e rity of in d u stria l e n te rp rise s and to benefits to the c o m m u n ity at la rg e '. S h ercliff's a p p o in tm e n t to jf. Fluid M ech. did in fact a ttra c t a good n u m b e r of p a p e rs w ith stro n g e n g in eerin g c o n te n t to the jo u rn a l, a lth o u g h th e in te rv e n tio n ism th a t he u rg ed is still at a fairly p rim itiv e level.
In 1980 th e In te rn a tio n a l U n io n of T h e o re tic a l and A pplied M ech an ics (IU T A M ) agreed to sp o n so r a S y m p o siu m on M etallurgical A p p licatio n s of M ag n eto h y d ro d y n am ic s, to be held in C am b rid g e in A u g u st 1982 u n d e r S h ercliff's ch a irm a n sh ip . S hercliff had an unusually w ide range of co n tacts in the w orld of in d u stria l m etallu rg y as well as in u n iv ersity m ag n e to h y d ro d y n a m ic s, and he succeeded, as no one else could have done, in b rin g in g th em all to g eth e r and in c o n stru c tin g a p ro g ra m m e of lectures of exceptional range and in te rest covering p ro b lem s of stirrin g , shaping, form ing, solidification, and particle segrega tion, w ith the use of applied electro m ag n etic fields (b o th a.c. and d.c.), in a n u m b e r of in d u stria l contexts: a lu m in iu m sm elting, c o n tin u o u s casting of steel and o th e r m etals, the o p e ra tio n of th e coreless in d u ctio n furnace, arc w elding, etc. T h e se w ere all fields to w hich S h ercliff's ow n c o n trib u tio n s w ere highly relevant; it was tragic th a t he was stru ck by cancer in the w eeks before the S y m p o siu m , and was in the event unable him self to p a rticip ate. In Ja n u a ry 1983, w ith g reat courage, S hercliff resu m e d his full d u tie s in th e D e p a rtm e n t of E n g in e e rin g at C a m b rid g e . H e h ad already been a p p o in te d som e tim e p rev io u sly to succeed P ro fe sso r W . A. M a ir as H ead of D e p a rtm e n t on th e la tte r's re tire m e n t in S e p te m b e r 1983. In view of th e serio u sn ess of th e illness th a t he h ad b een th ro u g h , and th e d u b io u s p ro g n o sis of w h ich he was well aw are, it w o u ld have b een e n tirely u n d e rs ta n d a b le if he h a d w ith d ra w n fro m th is ob lig atio n . In th e event, how ever, he did assum e the heavy b u rd e n of resp o n sib ility of H e a d of D e p a rtm e n t in O c to b e r 1983. T h e vig o u r and vision th a t he b ro u g h t to th is p o sitio n was sadly to be sh o rt-liv e d . H is illness re c u rre d late in N o v e m b e r, and on 6 D e c e m b e r 1983 he died in th e E velyn N u rs in g H o m e in C a m b rid g e . H is fu n eral w as held in E m m a n u e l C o n g reg atio n al C h u rc h , w h ere he and D a p h n e had been m a rrie d 28 years b efore, and w ith w h ich th ey h ad m ain ta in e d a close association. 'sphere was n ev er a dull m o m e n t. W ith D a d s sense of h u m o u r and his in ten se in te re st in e v e ry th in g a b o u t h im , he m ade th e sim plest th in g s exciting. T h e ingenious gam es we used to play to pass the tim e, th e in te re stin g w alks, even sittin g ro u n d the b reak fast table co uld tu rn into a science lesson. In his play as well as in his w ork he p u rsu e d an idea to th e end. W e used to joke th a t after one of D ad s holidays we all n eeded a holiday . . . d riv in g across A m erica in a car, cam p in g am ong the grizzly bears, clim b in g every m o u n ta in in sight on one of o u r m o u n ta in w alking holidays . . .' M u sic was a sh a re d in te re s t for A r th u r a n d D a p h n e , w ho h ad su n g to g e th e r since th e ir s tu d e n t days w ith the C a m b rid g e U n iv e rsity M usical S ociety, a n d later w hile at W arw ick w ith th e S t M ic h a e l's S in g ers in C o v e n try C a th e d ra l. As a rese a rc h s tu d e n t, A rth u r took up th e clarin et, and p lay ed to D a p h n e 's p ian o a c c o m p a n im e n t. In his late fo rties A r th u r d isco v ered a la te n t a rtistic tale n t, an d on ho lid ay s in D ev o n (w here his fa th e r lived in re tire m e n t), he p a in te d in oils a n u m b e r of b e a u tifu l lan d scap es, in te rio rs, a n d still-lifes; his p a in tin g o f th e in te rio r of St P e tro c k 's C h u rc h in P a rra c o m b e is one of D a p h n e 's fav o u rites. H e also p a in te d p o rtra its o f th e fam ily, a n d a s e lf-p o rtra it, in pastel. H is p a in tin g s w ere e x h ib ite d in C o v e n try , to g e th e r w ith th o se of o th e r local artists.
Biographical Memoirs
All w ho knew A rth u r S h ercliff c o m m e n t w ith g reat affection on th e w a rm th of his c h a ra c te r an d on his sp o n ta n e o u s w it and b lu ff good h u m o u r. I recall tw o occasions w h e n he w as in relaxed m o o d and w h en I e x p e rien c e d th is w a rm th and h u m o u r at first h and: th e first in Israel follow ing th e 1975 B eersheva S e m in a r, w h en we to u re d u p p e r G alilee to g e th e r; th e second in 1980 w hen, after a su m m e r school in M H D in U d in e , we to g e th e r v isited A quileia. O n b o th occasions A rth u r was m arv e llo u s c o m p an y and his op en g o o d -n a tu re d e n th u sia sm co m b in ed w ith an a rtistic sen sitiv ity to m ake him an ideal c o m p a n io n in these ex cu rsio n s in th e a n cien t w orld.
H e was a m an of b ro ad tale n ts and g en ero u s d isp o sitio n w ho gave u n s tin tin g ly of his tim e and en erg y b o th in h is role as U n iv e rsity P ro fe sso r and in th e w id er range of p u b lic service to w h ich he was draw n. H is influence and ach iev em en ts at W arw ick and C a m b rid g e have been fittingly c o m m e m o ra te d th ro u g h th e e sta b lish m e n t of the A rth u r S h e r cliff M e m o ria l T r u s t w hose objective is to p ro v id e travel sch o larsh ip s for en g in e e rin g stu d e n ts at C a m b rid g e and W arw ick U n iv ersities. T h ro u g h th is T r u s t, u n d e r w hich th e first aw ards have now been m ade, the m em o ry of an idealistic and gifted en g in eer and tea c h e r will surely live on.
A c k n o w l e d g e m e n t s T h is m em o ir was p re p a re d w ith th e help of notes w ritte n by Shercliff h im self, and a m a n u sc rip t p re p a re d by his eld er b ro th e r Bill, dealing w ith aspects of his hom e and fam ily life. 
